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CLAIMS 

1. An cptical switching element comprising: 

a pclarizer adapted tc- receive electromagnetic 
energy incident therec^n from az least two input 
paths, and to transmit electromagnetic energy 
along at least two output patns; 

at least one phase shifter disposed within said at least 

two input paths; and 
sale at least one phase shifter being selectively 

actuatable to pass electro-magnetic energy 

therethrough alternately with and without 

shifoing the phase thereof. 

2. The optical switching element of claim 1, wherein 

electromagnetic energy inciden: on said polarizer from 

\ 

any -one of said at least two input paths is adapted for 
being transmitted along any one of said at least two 
output paths. 

3. The optical switching element of claim 1, further 
comprising at least one phase shifter disposed in each of 
said at least two input patns, wherein a plurality of 
said at least one phase shifters are independently 
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actuatable relative to one another. 

The optical switching element of claim 3, wherein each of 
said plurality of phase shifters is substantially planar 
and disposed orthogonally relative to the input path 
passing therethrough. 

The optical switching element of claim 1, wherein said at 
least one phase shifter is disposed in spaced relation 
relative to said polarizer, so that said at least two 
output paths are free frjm said at least one phase 
shifter . 

The optical switching element of claim 1, wherein said at 
least two input paths are mutually orthogonal, and said 
at least two output paths are m.utually orthogonal. 

The optical switching element of claim 5, wherein said 
polarizer is substantially planar and disposed at a 45 
degree angle to each of said at least two input paths. 

The optical switching element of claim 7, further 
comprising : 
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a sclid being transparent to said electromagnetic energy; 
said solid having four mutually orthogonal 



said planar polarizer disposed at a 45 degree angle to 

each of said four mutually orthogonal faces; and 
at least one phase shifter being disposed on each of two 



faces ; 

wherein said output paths pass through two adjacent other 
ones of said four mutually orthogonal faces. 

9. The optical switching element |of claim 1, further 
comprising a computer usable medium having a computer 
readable program code embodied therein for causing the 
computer to selectively actuate said at least one phase 
shifter, wherein said computer readable program cede 
includes a routing algorithm. 

10. An optical interconnect device for selectively 
interconnecting a plurality of electromagnetic signals 
between a plurality of inputs and a plurality of outputs, 
said opt i sal interconnect device comprising: 

a plurality of said optical switching elements of 



faces ; 



adjacent ones of said four mutually 



orthogonal 



claim 1; 



27 



Docket #11 



04 




\ 



\ a plurality of all-optical signal paths extendin(g between 
said plurality of inputs and said plurality of 
outputs, said plurality of all-optical signal paths 
including sal':; at least two input paths and said at 
least twc' C'Utput paths. 

11. The cptical mterc-mnect aevice of claim 10, being a 
solid state device. 

12. The 'iptical intercc^nnect device of claim 10, wnerein each 
of said plurality of al l-i-pt i sal signal paths has 
substantially the same -pathlength. 

13. Toe iptioal interc-mnect lievice if claim lij, wherein each 
i-f said plurality i>f all-iptical signal paths has 
sulistant i ally the same latency. 

14. The I'pitical i.nterci'nnect device il claim 10, wherein each 
of s~id plurality of all-optical signal paths are 
contenti'in-f ree relative to one another. 

15. The optical interconnect device of claim 14, wherein each 
if said plurality of all-optical signal paths are adapted 
tC' simultaneously maintain a plurality C)f electromagnetic 
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signals therein. 

16. The optical intercc^nnect device of claim 10, wherein each 
of said plurality of all-optical signal paths provides 
substantially the same signal attenuation relative to one 
anC'ther . 

17. The optical interconnect device of claim 10, further 
comprising : 

N inputs and U outputs; 
said plurality of all-opti-al signal paths being 

contenticn-f ree and adapted to couple each i:^f said N 
inputs to eacn of said N outputs, using NdogzN-l) 
of said optical switching elements. 

18. The c-ptical interconnect device of claim 10, wherein each 
one 'jf said plurality of said 'optical 

switching elements further comprises: 

a solid being transparent to said electromagnetic 

signals; 

said solid having four mutually orthogonal 
faces ; 

said planar polarizer being disposed at a 45 

degree angle to each of said four mutually 
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''^iorthC'qc-nal faces; 

at least jne phase shifter being disp-osed on two ad]acent 
ones of said four mutually orthogonal faces; and 

each of said plurality of said cptical switching elements 
being aisposed in corner to corner relation to one 
anc'ther . 

The optical interconnect device of claim 10, wherein 
said plurality of said optical switching elements each 
further comprise: 

a solid being transparent to saia electromagnetic 
signals; 

said solid having four mutually orthogonal 
fa ces; 

said planar polarizer being disposed at a 45 degree angle 

to each of said four^ mutually orthogonal faces; 
at least one phase shifter being disposed on two adjacent 

ones of said four p:iutually orthogonal faces; and 
each of said plurality of said optical switching elements 

being disposed in surface to surface relation to one 

another. 

The optical interconnect device of claim 10, further 
comprising a 4x4 interconnect block having first, second. 
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'third and fC'Urth 2x2 -jptical switching 
elements; 

wherein an C'Utp'Ut path said first 2x2 switchmq 

element is c^jupled t'j an input path C't said third 
2x2 switching elemen:, an otner -Dutpat path ot said 
first 1x1 switching element is ce)upled to an input 
patn ot said fc-urth 2x2 switcning element, an (jutput 
rath ijf said sec^jn':! 2x2 switcning element is coupled 
to inci;.! 'jf said third switcning e lenient, and an 
':ther ■ju::put path said second switching element 
is cO'Upled zo an inp^t path of said f'jurtn 2x2 
swit :ining element . 



The op'Oiral intercii-nnect device c-f claim ':''), wherein said 
firs:, seccind, third and f^jurth 2x2 switching elements 
are disposed m surface to surfase alignm-^nt with jne 
an'jtner . 



The jpti:'5l interC'jnnect device ^jf claim 2t, wherein said 
first, seojnd, third and f'.juroh 2x2 switching elements 
are disposed in corner to C'jrner alignment with 'jne 
ani'tner . 



The optical interconnect device of claim 22, further 
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C'jmprismg a plurality of said 4x4 intercijnnect blijcks. 

4. Tne c-ptiiral irterconnect device '^f claim I'O, wherein 
inp'Ut paths c^f said first and second 2x2 switching 
eleriients cc^mprise inputs of said 4x4 'jpiti-^al interconnect 
bLjCK ana c^utputs of said third and f-jurthi 2x2 switi::hing 
element comprise outputs of said 4x4 interconnect block. 



5. The c-ptical interC'jnnect device of claim 24, further 
cc-mprisini? a plurality of said 4x4 intercc-nnect bbocks 
C'jup'led tij one another-. 

6. The 'jptical interconnect device -if claim 25, being 
fatiricated as a unitary device. 

7. The C'P'tical interconnect device C'f claim 26, further 
C'lmprising a plurality of mirrors disposed therein. 

8. The L'P'tical interc-jnnect device -if claim -":5, further 
C'lmprising an 8x8 o<evice. 

9. The optical interconnect device of claiV 25, further 
C'lmprising a 16x16 interconnect device. 
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30. The optical interconnect device of claim 25, wherein said 
4x^ interconnect blocks are coupled to one another m a 
Benes Network. 

31. The optical interconnect device of claim 25, wherein said 
4x4 interconnect blocks are coupled to one another m a 
PM2K Network. 

32. The optical interconnect device of claim 25, wherein said 
4x4 interconnect blocks are coupled to one another in a 
shuffle exchange architecture. 

33. An optical interconnect device for selectively 
interconnecting a plurality of electromagnetic signals 
between a plurality of inputs and a plurality of outputs, 
said optical interconnect device comprising 

a plurality of selectively actuatable optical switching 
elements and a plurality of all-optical signal paths 
extending through said plurality of selectively 
actuatable optical switching elements between the 
plurality of inputs and the plurality of outputs, 
wherein each of said plurality of all-optical signal 
paths has substantially the same pathlength. 
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34. The optical interconnect device of claim 33, further 
c:jmprising a ccmputer usaole medium having a computer 
readable prcgram code embodied therein for causing the 
computer zo selectively actuate each of said plurality of 
selectively actuatable optical switching elements, 
wherein said cc-mputer readable program code includes a 
routing algorithm.. 

35. The optical interconnect device of claim 33, further 
comprising an NxN device, where U is the number of inputs 
and outputs. 

36. An optical interconnect system comprising: 

an optical interconnect device adapted for selectively 

interconnecting a plurality of electromagnetic 
signals between a plurality of inputs and a 
plurality of outputs, said optical interconnect 
device having a plurality of selectively 
actuatable optical switching elements and a 

plurality of all-optical signal paths extending 
through said plurality of optical switching 
elements between the plurality of inputs and 
the plurality of outputs, wherein each of said 
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plurality of. all-optical signal paths has 



substantially the same pathlength; and 



a computer usable program module having a computer 



reada;jJ.e program ci-de embodied tnerein for 



causing the c computer 



to selectively actuate each 



of 



said plurality of selectively actuatable 



optical 



switching elements . 

37. The system of claim 36, further comprising a driver 

disposed m 'jperative engagement with said prc-gram module 
and with said optical interconnect device for said 
se lect ive a ^cuation . 



38. The interconnect system of Fig. 37, further comprising a 
controller :-peratLvely engaged with said prc^gram module 



and said driver for controlling said operative engagement 
of said prc'gram module with said driver. 

39. A method f^:-r selectively interconnecting a plurality of 

electromagnetic signals between a plurality of inputs and 
a plurality of outputs, the method comprising the steps 
of: 

(a) provi'iiing a polarizer adapted to receive the 
plurality -jf electromagnetic signals incidenc 
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thereon from at least two input paths, and to 
transmit the plurality of electromagnetic signals 

along at least two output paths; 
(b) disposing at least one phase shifter within the at 



shifter being selectively actuatable to pass 
electromagnetic signals therethrough 
alternately with and without shifting the 
phase thereof; and 

(c) selectively actuating the at least one phase 
shifter. 



least two input paths, the at least one phase 
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